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SARS-CoV-2, the causative agent of COVID-19, is 
a highly transmissible coronavirus that easily in-

fects persons living in high-density environments, es-
pecially when distancing is difficult and fresh air ven-
tilation is limited. Numerous COVID-19 outbreaks 

in such settings have been described (e.g., nurs-
ing homes, prisons, cruise ships); attack rates have 
reached and often exceeded 20% (1–4). Crowded and 
resource-limited conditions make refugee and dis-
placed persons’ shelters, or camps, particularly prone 
to communicable disease outbreaks, and numerous 
previous examples of residents being affected by 
waterborne (5,6), vectorborne (7,8), and respiratory 
pathogens (9,10) have been documented. From the 
start of the COVID-19 pandemic, many experts have 
raised concerns about the particular risk in the setting 
of temporary camps for displaced persons (11,12), 
and outbreaks have been reported among displaced 
populations in several countries, including Bangla-
desh (11), Greece (13), and Brazil (14).

Early detection is key to rapid and successful 
response efforts in such environments, and exist-
ing syndromic surveillance systems can be success-
fully adjusted to include COVID-19 screening. In this 
study, we describe the development of an enhanced 
surveillance program to detect and respond to  
COVID-19 in displaced persons’ camps on the Thai-
land–Myanmar border.

Currently, 9 distinct camps in 4 Thailand prov-
inces along the Myanmar border exist (Mae Hong 
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We developed surveillance guidance for COVID-19 in 
9 temporary camps for displaced persons along the 
Thailand–Myanmar border. Arrangements were made 
for testing of persons presenting with acute respira-
tory infection, influenza-like illness, or who met the 
Thailand national COVID-19 Person Under Investiga-
tion case definition. In addition, testing was performed 
for persons who had traveled outside of the camps in 
outbreak-affected areas or who departed Thailand as 
resettling refugees. During the first 18 months of sur-
veillance, May 2020–October 2021, a total of 6,190 
specimens were tested, and 15 outbreaks (i.e., >1 con-
firmed COVID-19 cases) were detected in 7 camps. 
Of those, 5 outbreaks were limited to a single case. 
Outbreaks during the Delta variant surge were particu-
larly challenging to control. Adapting and implementing 
COVID-19 surveillance measures in the camp setting 
were successful in detecting COVID-19 outbreaks and 
preventing widespread disease during the initial phase 
of the pandemic in Thailand.
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Son, Tak, Kanchanaburi, and Ratchaburi), with a 
total population of ≈92,000 (15). Nongovernmental 
organizations (NGOs) provide healthcare following 
guidance of international standards (16). Patients 
whose conditions cannot be managed in the camp 
setting are referred to Thai Ministry of Public Health 
(MOPH) facilities for specialized care as needed. The 
Committee for Coordination of Services to Displaced 
Persons in Thailand (CCSDPT) consists of 13 NGOs 
that work to implement and maintain programs and 
services for refugees (17), including health programs. 
A Health Information System (HIS) for general dis-
ease surveillance and reporting was introduced in 
2001 and is active across all 9 camps, overseen by 
CCSDPT. Weekly reports are submitted to the United 
Nations High Commissioner for Refugees Integrated 
Refugee Health Information System and shared with 
Thai MOPH (18,19). Notifiable disease conditions in-
clude severe respiratory disease caused by influenza 
or coronaviruses and with classifications for immedi-
ate notification to the system.

After COVID-19 was declared a pandemic by the 
World Health Organization (WHO) in mid-March 
2020 (20), CCSDPT and the United Nations High 
Commissioner for Refugees developed a coordinating 
mechanism for COVID-19 preparations and response 
in the camps (21), which included a Surveillance and 
Outbreak Response Pillar group that developed an 
enhanced surveillance system. In this study, we de-
scribe this system’s development and its progress 
in the first 16 months after inception (May 2020–Oc-
tober 2021). Existing surveillance to detect acute re-
spiratory infection (ARI) and influenza-like illness 
(ILI) was used as a platform for COVID-19 testing, 
which might have enhanced SARS-CoV-2 detection 
within this population. We also briefly describe the  
COVID-19 outbreaks (defined as >1 laboratory-con-
firmed case) detected through this system.

Materials and Methods

Surveillance Guidelines and Procedures
The Surveillance Pillar working group reviewed ex-
isting Thai MOPH guidance (22) and built consensus 
plans for essential control and response areas. Plans 
were written into surveillance guidelines and shared 
with local and national public health entities for re-
view and approval (Appendix, https://wwwnc.cdc.
gov/EID/article/28/13/22-0324-App1.pdf). The 
Thai MOPH and Thai Ministry of Interior (MOI) re-
viewed the guidelines and procedures described. The 
camp surveillance guidelines have the following sec-
tions, each of which we describe briefly.

Prevention of COVID-19 Introduction through Movement 
Controls and Social Mobilization
Unauthorized entry into the camps was not permitted 
according to MOI requirements. All persons entering 
camps were screened for signs of COVID-19, such 
as elevated temperature or obvious signs of illness, 
and asked about symptoms. Risk communication and 
community engagement campaigns were enacted in 
the camps to promote awareness of COVID-19 and 
encourage sanitation and disease prevention mea-
sures such as handwashing, social distancing, and 
mask use.

Surveillance Case Definitions and Case Reporting
All patients receiving inpatient or outpatient ser-
vices at camp health clinics were screened for respi-
ratory symptoms and history of travel outside the 
camp. We set criteria for reporting suspected or con-
firmed cases according to MOPH (22) and HIS gen-
eral infectious disease case definitions (18). Patients 
were tested if they met the national case definition 
for a Person Under Investigation (PUI) (21). In ad-
dition, patients who met the existing HIS case defi-
nitions for ILI and ARI (Appendix) were tested for 
COVID-19. Testing for patients meeting the ILI or 
ARI case definitions was conducted on a voluntary 
basis. Initially, 100% of patients with ILI and 10% of 
patients with ARI were offered testing, but as CO-
VID-19 incidence increased in Thailand and testing 
capacity expanded, larger proportions of these pa-
tients were offered testing.

Camp residents were resettling in other coun-
tries as refugees throughout the surveillance pe-
riod. As part of the requirements for international 
travel, all resettling refugees were tested using re-
verse transcription PCR (RT-PCR) shortly before 
their departure.

In accordance with MOPH requirements, Dis-
trict Health Officers were immediately notified of 
all persons meeting the PUI case definition. All lab-
oratory-confirmed COVID-19 cases were reported 
through the official MOPH COVID-19 system and 
in parallel through the existing HIS surveillance sys-
tem (Appendix). At the start of surveillance in the 
camps, COVID-19 cases had not yet been detected. 
Because a single laboratory-confirmed COVID-19 
case necessitated outbreak response measures, an 
outbreak of COVID-19 was defined as any new de-
tection of a case that was not associated in time or 
place with other COVID-19 cases in the same camp. 
An outbreak was considered finished after 28 days 
(2 incubations periods of 14 days) had passed with 
no new confirmed cases.
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Care Provision
PUIs were isolated at a designated facility at the camp 
or were referred to designated district hospitals while 
COVID-19 testing was pending, depending on the 
availability of referral hospital beds, symptom se-
verity, and local situations. Patients meeting ARI or 
ILI case definitions were advised on social distanc-
ing measures and asked to self-isolate at their house 
while tests were pending. Confirmed COVID-19 case-
patients were isolated either in camp isolation units 
or referred to district hospitals according to MOPH 
standards (23). As the number of confirmed cases 
increased in an outbreak, healthcare providers de-
veloped additional community isolation units for as-
ymptomatic and mildly symptomatic patients; when 
the case count exceeded the capacity of these commu-
nity isolation units, house isolation for asymptomatic 
and mild cases was initiated.

Laboratory Testing
Healthcare staff collected nasopharyngeal swabs ac-
cording to national protocols (22); swabs were placed 
in commercial transport media and transported to 
the laboratory following recommended cold chain re-
quirements. As per national reporting requirements, 
positive results were immediately reported to the 
MOPH district health office and to the NGO provid-
ing healthcare.

Starting in July 2021, camp staff used commer-
cial antigen test kits (ATKs) authorized by the Thai 
Food and Drug Administration from 3 manufacturers 
(Abbott, https://www.abbott.com; Roche, https://
www.roche.com; Humasis, http://www.humasis.
com). ATK sensitivity, as reported through real-world 
testing, varied from 56% to 65%, and specificity var-
ied from 79% to 100% (24). ATK-positive results were 
recorded as probable cases, but only RT-PCR–posi-
tive cases were recorded as confirmed and reported 
to MOPH. Camp medics performed RT-PCR testing 
after antigen testing if a patient had a negative ATK 
result but had symptoms consistent with COVID-19 
or if the patient was a close contact of a confirmed 
SARS-CoV-2–positive person (Appendix). Camp staff 
collected specimens and performed the antigen test in 
camp laboratory settings.

Case Investigation
When a PUI was identified, camp-based investiga-
tion teams interviewed the patient to complete the 
national Case Investigation Form as per MOPH re-
quirements (22). To the extent possible, the teams 
documented the PUI’s exposures before and after 
disease onset.

Contact Tracing
Camp-based contact tracing teams began contact trac-
ing as soon as a PUI was identified, because labora-
tory confirmation required 3–5 days in some remote 
camps. High-risk and low-risk contacts were defined 
according to Thai MOPH guidelines (22).

Quarantine
Quarantine was used for 2 groups in the camp setting: 
close contacts of confirmed cases and persons with a 
history of travel outside the camp in the past 14 days 
(travel quarantine). Quarantine was administered 
at a designated facility or in the person’s house, de-
pending on availability of resources. For both types, 
persons were notified of their quarantine status and 
received instructions on social distancing measures. 
Support was provided in the form of meals, medi-
cations, daily living supplies, and other necessary 
services. Persons were checked by camp-based staff 
daily, and RT-PCR testing of a nasopharyngeal swab 
specimen was performed 1–2 times during the 14-day 
follow-up period.

Active Case Finding
During outbreak investigations, persons in the gen-
eral community who were not known close contacts 
of cases were offered testing as a means to identify 
additional cases and chains of transmission within 
the community. Depending on resources, RT-PCR or 
ATK testing was used.

Laboratory Methods
Given the geographic distribution of the 9 camps (15), 
SARS-CoV-2 RT-PCR testing was performed in 5 dif-
ferent Thai MOPH-approved laboratories: Shoklo 
Malaria Research Unit, Tak Province; CDC-Thailand 
Division of Global Health Protection Laboratory, 
Nonthaburi Province; Paholpolpayuhasena Labora-
tory, Kanchanaburi Province; Sri Sam Wan Provincial 
Laboratory, Mae Hong Son Province; and IOM Mi-
gration Health Division, Tak Province. As per Thai 
MOPH requirements, all laboratories authorized to 
perform SARS-CoV-2 RT-PCR participated in a na-
tional quality assurance program and used primers, 
probes, and reagents that are authorized through 
WHO Emergency Use Listing procedures.

Data Collection and Analysis
Health NGOs at each camp compiled weekly surveil-
lance metrics reports, which described numbers of per-
sons tested and numbers in quarantine. When an out-
break was detected, additional information was shared 
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summarizing the outbreak dynamics and case report 
information. Weekly summaries were combined into 
a database and analyzed to provide descriptive sta-
tistics using the Power Bi statistical analysis software  
(Microsoft, https://www.microsoft.com). We includ-
ed data reported during May 1, 2020–October 29, 2021 
in the analysis.

Community Engagement and Training
Health NGOs recruited camp residents and trained 
them as community response staff in the COVID-19 
control and prevention response. Refresher trainings 
were held regularly to share new updates on MOPH 
recommendations, requirements, and procedures. 
Simulation exercises were conducted to practice vari-
ous scenarios involving the healthcare team and the 
wider community.

Funding Sources, Nonresearch Determination Status
Funding for the surveillance and outbreak response 
activities was provided by the US Centers for Disease 
Control and Prevention COVID-19 response funds, 
with additional support provided by the US Depart-
ment of State Bureau for Population, Refugees, and 
Migration; the European Union; Malteser Internation-
al; and International Rescue Committee. The Shoklo 
Malaria Research Unit is part of the Wellcome Trust 
Mahidol University Oxford Tropical Medicine Re-
search Unit, which is funded by the Wellcome Trust 
220211. For the purpose of open access, the author 
has applied a CC BY public copyright license to any 
author accepted manuscript version arising from this 
submission. Surveillance activities were determined 
to be public health response and not research by the 
Centers for Disease Control and Prevention, Interna-
tional Rescue Committee, and Malteser International 
COVID-19 response oversight committees.

Results
During May 2020–October 2021, camps submitted a 
total of 6,190 specimens collected as part of enhanced 
surveillance (i.e., not as part of an outbreak investiga-
tion) (Figure 1). Of these, 2,091 (34%) were specimens 
submitted from persons in travel quarantine, 3,791 
(61%) were patients with ARI, 129 (2%) were patients 
with ILI, and 179 (3%) were PUIs. In addition, 13,586 
specimens were collected as part of outbreak response 
activities; 4,350 (32%) were specimens from close con-
tacts and 9,236 (68%) were specimens collected in the 
community as part of active case finding. Surveillance 
tests performed per person varied from 0.02 in Mae La 
to 0.13 in Tham Hin.

A total of 14 COVID-19 outbreaks were detected 
in the camps during the 18-month surveillance period 
for a total of 1,342 cases reported (Table 2). In 10 out-
breaks, <10 cases were identified; 5 outbreaks were 
limited to a single case. Five outbreaks were detected 
by testing done during travel quarantine, and 9 were 
detected by testing patients with ARI symptoms. 
The index cases for all 14 outbreaks were identified 
and laboratory confirmed. Probable introduction of  
COVID-19 into the camp was estimated to have oc-
curred 1–2 weeks before detection for all outbreaks.

The first outbreak with >10 cases was at Tham 
Hin camp, Ratchaburi Province, in April 2021. At 
the time, Alpha variant was the predominant strain 
in Thailand. Case investigation found that the index 
case-patient had been visited by family members 
who circumvented travel quarantine. The index case-
patient was a religious leader and had close contact 
with nearly 100 persons during the infectious period. 
The large number of high-risk close contacts over-
whelmed quarantine facilities, so a house quarantine 
approach was started. Community isolation facilities 
were used for all close contacts who tested positive, 

Figure 1. Total number of 
nasopharyngeal swab specimens 
tested for SARS-CoV-2 by 
reverse transcription PCR by 
camp and reason for testing as 
part of enhanced surveillance for 
COVID-19 in displaced persons’ 
shelters, Thailand–Myanmar 
border, May 2020–October 
2021. Travel indicates persons 
who had traveled outside of the 
camp in the previous 14 days. 
Resettlement refers to persons 
tested before international 
travel to a third country as part 
of refugee resettlement. For 
reference, population sizes of 
each camp are given in Table 1.
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regardless of clinical symptoms. A lockdown of the 
camp was instituted for 4 weeks after detection of this 
outbreak, in which only 1 designated person in each 
nonquarantined household was allowed to move 
about the camp to pick up food rations and other 
necessary supplies. After 6 weeks of intensive contact 
tracing, 110 total confirmed cases were identified, and 
the outbreak was considered controlled.

The number of outbreaks detected increased 
during August 2021 and continued until the time of 
this report in November 2021, after the wave of com-
munity transmission across Thailand from the Delta 
variant (Table 2). When outbreaks were detected in 
camps and confirmed by RT-PCR, active case-finding 
using ATKs was performed. Movement restrictions 
in certain camp sections were implemented on the ba-
sis of evidence of transmission in the general commu-
nity. As the outbreaks grew in size, house isolation 
was implemented for patients with asymptomatic or 
mild infections, and teams were deployed to provide 
hygiene materials and daily check-ups on clinical sta-
tus. Contact tracing, home quarantine, and testing of 
high-risk contacts continued.

Discussion
Over 18 months during 2020–2021, a novel COVID-19 
surveillance system was launched in 9 refugee camps 
along the Thailand–Myanmar border; this system 
tested >6,000 specimens and detected 15 outbreaks. 

The system incorporated national surveillance rec-
ommendations and adapted them for the camp-
based setting, where human and physical resources 
are more limited than in other parts of Thailand. To 
account for these limitations, laboratory testing was 
expanded and offered to patients demonstrating 
symptoms of ARI and ILI to increase sensitivity of the 
surveillance to detect COVID-19. In total, 9 outbreaks 
were detected through testing of symptomatic per-
sons at the camps’ clinics. In addition, testing of resi-
dents under quarantine after travel outside the camp 
detected 5 outbreaks during this period. This system 
operated in parallel with and was complementary to 
the existing camp HIS and national COVID-19 sur-
veillance systems, and all cases were reported in the 
relevant systems.

Although direct comparisons of COVID-19 sur-
veillance across different humanitarian settings is 
challenging because of differences in disease detec-
tion, reporting, and local outbreak conditions, re-
ports from other countries offer other examples of 
functional case detection. In Greece, during the initial 
9 months of the pandemic in 2020, a total of 25 out-
breaks were detected in 39 refugee and asylum-seeker 
reception facilities with a total population of ≈60,000 
(13). In Yemen, a community-based surveillance sys-
tem generated 91 alerts and detected 5 COVID-19 out-
breaks in an internally displaced population of 1,806 
persons over a 5-month period (25). At Cox’s Bazar in  

 
Table 1. Summary of COVID-19 surveillance and outbreaks detected at 9 displaced persons’ shelters, Thailand–Myanmar border, 
May 2020–October 2021* 

Camp Population† 
 Surveillance 

start date (wk) 

No. 
surveillance 
specimens 

tested‡ PUI 
Persons 
with ARI 

Persons 
with ILI 

Persons 
under 
travel 

quarantine 

No. outbreak 
response 

specimens 
tested§ 

No. 
outbreaks 
detected 

Ban Mae Nai Soi 8,152 2020 Aug 1  
(wk 31) 

936 0 614 48 274 NA 0 

Ban Mae Surin 1,939 2020 Aug 1  
(wk 31) 

199 0 172 2 25 NA 0 

Mae La Oon 8,971 2020 May 9 
(wk 19) 

556 4 412 0 140 379 1 

Mae Ra Ma Luang 9,884 2020 May 9 
(wk 19) 

701 3 352 0 346 195 1 

Mae La 34,211 2020 Aug 1  
(wk 31) 

812 145 579 73 15 7,151 2 

Umpiem Mai 10,715 2020 Aug 1  
(wk 31) 

1,101 20 682 3 396 3,236 5 

Nupo 9,429 2020 Aug 1  
(wk 31) 

851 6 336 0 509 177 2 

Ban Don Yang 2,440 2021 Mar 8 
(wk 10) 

276 1 154 0 121 127 2 

Tham Hin 5,738 2020 Aug 29 
(wk 35) 

758 0 490 3 265 2,136 2 

Total 91,479 NA 6,190 179 3,791 129 2,091 13,401 15 
*ARI, acute respiratory illness; ILI, influenza-like illness; NA, not applicable; PUI, persons under investigation; wk, epidemiological week. 
†Population verified by United Nations High Commissioner for Refugees and The Border Consortium as of November 2020. 
‡Surveillance specimens were collected from persons meeting the case definition criteria for PUI, ARI, or ILI, and from persons who had returned from 
travel outside the camp in the previous 14 days and were under quarantine. 
§Outbreak response specimens include specimens collected from close contacts of confirmed cases and active case finding in the community. Totals 
may not include some specimens that were tested by the Thai Ministry of Public Health during first outbreaks in Umpiem Mae and Tham Hin camps. 
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Bangladesh, 3,084 cumulative cases had been report-
ed out of 63,776 total tests performed as of September 
2021, for a positivity rate of ≈4.8% (26).

The establishment and conduction of laboratory 
surveillance in the camps themselves was critical. The 
remote locations of several camps necessitated special 
transportation arrangements to preserve cold chain 
requirements and reach laboratories in appropriate 
times. Relying on testing through official channels 
would have led to delays in detection and outbreak 
response because of the challenges in transport and 

the more stringent PUI case criteria for testing by 
MOPH laboratories. Some patients who were tested 
met PUI criteria, but they were a small subset (n = 
146), and no outbreaks were detected from PUI test-
ing. Additional patients would possibly have met 
PUI criteria, but their exposure risk was either not as-
sessed or they were not forthcoming about potential 
exposure risks.

Thailand did not have widespread community 
transmission until mid-2021, when the Delta variant 
became the predominant strain. This timing afforded 

 
Table 2. COVID-19 outbreaks in 9 displaced persons’ shelters, Thailand–Myanmar border, with cumulative number of cases as of 
October 31, 2021* 

No. Camp Date of outbreak start Date of last detected case 
Cumulative 
no. cases Remark 

1 Umpiem Mai 2020 Nov 19 2020 Nov 19 1  
2 Umpiem Mai 2021 Feb 1 2021 Feb 1 1  
3 Tham Hin 2021 Apr 20 2021 May 28 110  
4 Mae La 2021 Jul 5 2021 Jul 15 3  
5 Umpiem Mai 2021 Jul 7 2021 Jul 12 4  
6 Mae Ra Ma Luang 2021 Jul 30 2021 Oct 31 90 Ongoing outbreak 
7 Mae La Oon 2021 Aug 16 2021 Oct 31 198 Ongoing outbreak 
8 Mae La 2021 Aug 17 2021 Oct 29 711 Ongoing outbreak 
9 Umpiem Mai 2021 Aug 18 2021 Aug 20 4  
10 Tham Hin 2021 Sep 7 2021 Sep 7 1  
11 Ban Don Yang 2021 Sep 10 2021 Sep 10 1  
12 Nupo 2021 Sep 24 2021 Sep 24 1 

 

13 Umpiem Mai 2021 Oct 6 2021 Oct 31 211 Ongoing outbreak 
14 Ban Don Yang 2021 Oct 16 2021 Oct 25 3 

 

15 Nupo 2021 Oct 26 2021 Oct 31 3 Ongoing outbreak 
*For reference, population sizes of each camp are given in Table 1. 

 

Figure 2. Epidemiologic curve of the total number of laboratory-confirmed COVID-19 cases per week by displaced person camp, 
Thailand–Myanmar border, November 8, 2020–October 31, 2021. For reference, population sizes of each camp are given in Table 1. 
RT-PCR, reverse transcription PCR.
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camp-based healthcare providers time to plan, recruit 
and train staff, and bring the enhanced surveillance 
system into action. During July–October 2021 alone, 11 
outbreaks were detected. This number corresponded 
roughly to the high level of community transmission 
that was seen across Thailand during that time (Fig-
ure 2). In November 2021, several camps were experi-
encing growing outbreaks. Community resistance to 
distancing measures, isolation, and testing has been 
a factor in controlling spread and has been similarly 
described in other refugee communities (27). To build 
support in this community, risk communication and 
community engagement activities are ongoing.

A previous modeling paper by Gilman et al. (28) 
identified that the application of control measures, 
such as efficient isolation of infected persons, use of 
face masks, and limiting movement of camp residents 
between sectors, would be effective in limiting CO-
VID-19 transmission. Similar control measures were 
applied and appeared to have an effect in Tham Hin 
camp. The outbreak during April–May 2021 started 
from multiple contacts of an infected person, which 
nearly overwhelmed the quarantine facilities that had 
been prepared. Speedy adjustment to the situation 
and the decision to use house quarantine for close 
contacts was critical to ensure that existing facilities 
could accommodate persons who tested positive. 
Active case finding through systematic screening by 
camp sections served to identify and stop unknown 
chains of transmission. Diligent contact tracing, com-
munity participation, provision of support to quaran-
tined and isolated persons through food aid, and dai-
ly healthcare visits to quarantined households limited 
transmission; the outbreak was declared over with a 
total of 110 cases detected after 2 months.

Commercial ATKs were not approved for use in 
Thailand until July 2021 but were rapidly adopted 
as an essential tool because of their lower cost, rapid 
turnaround time, and lack of cold chain requirements. 
ATKs were particularly helpful because diagnostic 
laboratories were often distant from the camps, and 
sample transport and processing required 3–5 days. 
As an example, a close contact with a positive ATK re-
sult could be rapidly isolated and contact tracing could 
begin while RT-PCR results were pending. False-neg-
ative results, however, are commonly experienced 
with ATK tests because of their lower sensitivity, so 
RT-PCR testing was still relied upon for confirmation.

The enhanced surveillance system was subject to 
several limitations. Camp medical staff did not com-
plete comprehensive examination forms for patients 
seeking care at the ARI clinic, so we could not evalu-
ate whether patients were correctly classified as ARI, 

ILI, or PUI. Because testing of patients in the ARI clinic 
was voluntary, uptake varied and the number of tests 
performed might not accurately reflect the overall in-
cidence of ARI and ILI; some COVID-19 cases could 
have been missed. Surveillance testing per popula-
tion was nearly 5-fold greater in Tham Hin camp than 
in Mae La camp; this difference was related to several 
factors, including community acceptance of testing.

Similarly, the number of tests performed on per-
sons in travel quarantine might not indicate the total 
number of persons who returned to a particular camp. 
Lags in test results and reporting could have caused 
discrepancies in the total number of COVID-19 cases 
described in the camps in this study compared with 
official numbers reported by Thai MOPH. Because 
ATKs are not as highly sensitive or specific as RT-
PCR testing, some COVID-19 cases could have been 
missed, and the incidence of COVID-19 in the camps 
might be underestimated.

Despite many humanitarian settings having ro-
bust surveillance, more published reports are needed 
that describe such systems (29). A review of the litera-
ture covering COVID-19 surveillance found 2 other 
studies that describe implementation and adaptation 
to a humanitarian setting, in Yemen and Sudan (25,30). 
In Sudan, healthcare providers were trained as rapid 
response teams (30), whereas in Yemen a community-
based surveillance system approach was used (25). 
The surveillance system we describe includes elements 
of community- and healthcare-based surveillance, in 
which community-based assistants perform contact 
tracing, identify persons with recent travel history, and 
refer persons with compatible illness for testing. In ad-
dition, our enhanced surveillance system also has an 
element based in existing clinics, with testing provided 
for persons experiencing symptoms of ARI and ILI.

COVID-19 surveillance in refugee, migrant, and 
displaced person populations continues long-term as 
successive waves of SARS-CoV-2 transmission con-
tinue worldwide and vaccine campaigns gradually in-
crease their coverage. Refugees and displaced persons 
frequently have reduced access to public health ser-
vices because of language barriers, location in remote 
areas, and healthcare systems that exclude noncitizens 
or unofficial residents. Because mobile populations 
might be more likely to move informally within a 
country or internationally, establishing surveillance to 
detect pathogens of international significance and ex-
tending national surveillance systems to these groups 
are vital. The enhanced surveillance developed in dis-
placed persons’ shelters on the Thailand–Myanmar 
border is one such example and has provided a func-
tional solution to this ongoing challenge.
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Enhancing Respiratory Disease 
Surveillance to Detect COVID-19 in 

Shelters for Displaced Persons, Thailand–
Myanmar Border, 2020–2021 

Appendix 

Displaced Persons in Thailand: Guidelines for Prevention, Surveillance, 
Investigation, and Mitigation of COVID-19 

Prepared with input from: Thai Ministry of Public Health—Department of Disease 

Control, Division of Epidemiology; Thai Ministry of Public Health—Tak Provincial Health 

Office; Thai Ministry of Public Health—Mae Hong Son Provincial Health Office; Thai Ministry 

of Public Health—Kanchanaburi Provincial Health Office; Thai Ministry of Public Health—

Ratchaburi Provincial Health Office; Thai Ministry of Interior—Operation Center for Displaced 

Persons; International Rescue Committee; Malteser International; International Organization for 

Migration; World Health Organization; United States Centers for Disease Control and 

Prevention, Thailand MOPH – U.S. CDC Collaboration (TUC).  

Adapted from internal guidance developed by CCSDPT COVID-19 Surveillance Pillar, 

August 2021. 

1. Prevention of COVID-19 introduction into the camps 

i. Entry Screening—No unauthorized entry or exit is allowed. Camp Commanders and 

their staff monitor entry and exit of authorized persons to shelters at official gates. MOI 

staff will register the incoming persons and notify health Non-Governmental 

Organizations (NGOs) to ensure entry screening will be performed. For some incoming 

persons with travel history outside of Thailand, travel quarantine will be instated (see 

section 7, Quarantine). Temperature and symptom screening will be performed with 

additional support provided by NGOs for necessary supplies, equipment, and training. 

https://doi.org/10.3201/eid2813.220324
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Procedures for entry screening are as follows: all personnel who enter will be asked to 

wash their hands and have their temperature screened with a non-contact thermal device. 

Visitors who are sick or measure a temperature greater than 37.3 C are not allowed to 

enter to the camps without further evaluation. If a shelter resident is sick or registers a 

temperature greater than 37.3 C, they would not be allowed entry. The Camp Commander 

staff member will ask the relevant agency accompanying the resident’s return to perform 

further evaluation without bringing the person into the camp. Residents returning from 

care at a district hospital outside the camp would be handled on a case-by-case basis. If a 

temperature is detected in a person who is returning to camp unaccompanied, MOI 

should contact district hospital or District Health Office as per district surveillance 

procedures for PUIs and would not be allowed entry. 

If a person with 37.3 C temperature is detected, they will be referred to the Health NGO 

for secondary screening, and they will evaluate the person to determine if they meet PUI 

case definition criteria (see section 2). 

All Health NGO staff are routinely screened for respiratory symptoms (including fever) 

before leaving offices before departure to the shelters and are not permitted to go to the 

shelter if any symptoms are detected. They are screened again at the camp’s’ gate. NGO 

staff are required to wear cloth masks or surgical masks while at the shelter, to reduce the 

potential for asymptomatic transmission to the camp population. 

ii. Social Mobilization—NGOs and community groups will work to disseminate 

messages to the general population about the importance of remaining within the camp, 

information about the signs and symptoms of COVID-19, ways to report illness, and 

hygiene measures. MOPH or World Health Organization consistent messages will be 

adapted and translated into local languages. 

iii. General Hygiene and Social Distancing measures—NGOs will work to set up 

handwashing stations at all offices onsite and evaluate general procedures within the 

camp that could lead to congregation of persons (i.e., mass events for social or service 

distribution) and take measures to limit crowds, in coordination with shelter resident 

leaders. Events and meetings will be limited during this time, and specific limitations in 
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terms of number of participants in any form of meeting will be set by the Camp 

Committees and/or the Camp Commanders which reflect the current risk level. 

iv. Camp Access— Travel restriction (entry and exit) is implemented for all camp 

residents regarding ‘state of emergency declaration’ for COVID-19 prevention and 

control. Camp Commanders will take steps to reduce visitor access to the camps, which 

includes the following: All visitors, NGOs staff that do not have essential function at the 

camps, and donors with recent travel history outside of Thailand are not allowed to enter 

until further notice, with exception of critical surge healthcare staff required to contain an 

outbreak within one or more of the shelters. For health care workers with history of travel 

outside of the province, 14-day quarantine may not be required, but screening procedure 

is still needed (body temperature scan, asked for history of risk factors) as determined by 

PHO. All NGOs will continue to provide essential services, which includes medical and 

food delivery, and entities who have been identified as involved in outbreak response 

(Ministry of Public Health, NGO, etc.). 

v. Camp commanders will perform patrols of the grounds to prevent and detect 

unauthorized movements. 

2. Surveillance 

i. MOPH PUI Case definitions 

MOPH PUI Case Definitions and Guidelines for Surveillance and Investigation will be 

used to identify PUIs in the displaced person shelters. Current surveillance within the 

shelters is administered through the CCSDPT Health Information System (HIS). Report 

of any confirmed COVID-19 cases and PUIs must be made by following existing 

CCSDPT system (Weekly Outbreak Alert Form, OAF) where cases of notifiable diseases 

are reported promptly. 

a. Scenario 2.1: Suspected patients with any of the following signs and symptoms: 

history of fever or body temperature ≥37.5 C, cough, runny nose, sore throat, loss 

of the sense of smell (anosmia), loss of the sense of taste (ageusia), rapid 

breathing (tachypnea), shortness of breath, difficulty breathing, diarrhea, eye 

redness, and/or rash; 
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1) Having any of the following exposure risks in the past 14 days: 1.1) 

Travel history to/ from or reside in areas with ongoing local transmission 

of COVID-19 in the past month, 1.2) Exposure to suspected or confirmed 

cases of COVID-19, 1.3) Has visited crowded places or large gatherings 

gathering where suspected or confirmed cases have been reported in the 

past month, 1.4) Work in quarantine facilities. 

2) COVID-19 infection is suspected by treating physician. 

Clinics at the camps have developed screening questions at triage to ask 

all persons presenting for care about possible exposures, as outlined 

above. Medics or other NGO staff will evaluate if a patient meets the 

symptom and exposure criteria to meet the scenario 2.1 case definition. 

Additionally, persons who are under quarantine because they are known to 

meet one of the above exposure criteria and who have symptoms would 

also be considered to meet scenario 2.1 case definition. 

b. Scenario 2.2: Patient with pneumonia suggestive of COVID-19 by clinician 

where one of the following criteria is met: 

1) Severe conditions requiring intubation or death 

2) Unknown causes or causes cannot be determined within 48 hrs. 

3) COVID-19 infection is suspected by treating physician. 

The Scenario 2.2 case definition approximately corresponds to the HIS case 

definition of “1. Severe Atypical Pneumonia”: Acute severe lower respiratory 

tract symptoms requiring hospital admission with at least one of the following 

manifestations: inability to drink, frequent vomiting, convulsion, lethargy or 

unconsciousness, fever ≥38°C is not decreased after 3 days antibiotic treatment, 

requires referral to hospital outside of the temporary shelter, requires endotracheal 

intubation, death; however WITHOUT requiring the following epidemiologic 

exposures: Poultry OR other severe pneumonia case OR travel to country with 

known cases of Severe Acute Respiratory Syndrome (SARS) or pandemic 

influenza. 
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Additionally, Scenario 2.2 case definition can also be met by HIS case definition 

“6. Severe Case/Death of Unknown Etiology from any suspected cause of 

infectious diseases” 

When PUIs that fit Scenario 2.1 or 2.2 are identified, NGOs will immediately 

isolate the patient and contact the district health officer and/or medical facility, 

and complete MOPH’s Novelcorona 2 Form for referral to the nearest district 

medical facility. Alternately, specimen collection may be performed at the camp 

if referral is not available. More details of referral will be covered in section 3 of 

this document. 

c. Scenario 3: Healthcare workers in hospitals, clinics, health promotion hospitals, 

laboratories, drug stores or disease investigation teams or personnel in quarantine 

facilities with any of the respiratory symptoms: cough, nasal mucus, sore throat, 

loss sense of smell, loss sense of taste, diarrhea, eye redness, rash, rapid 

breathing, shortness of breath, or dyspnea and/or with fever or temp ≥37.5°C. 

Healthcare workers (including camp-based assistants and medic staff) will be 

similarly instructed to self-observe or be formally observed by NGOs each day for 

the above illness symptoms before they report to work if COVID-19 has been 

confirmed within the camp. 

d. Scenario 4: Clusters of patients with acute respiratory infections ≥5 cases in the 

same place and same week with epidemiologic link. 

The Scenario 4 case definition approximately corresponds to the HIS Case 

definition of “7. Influenza Like Illness”: Fever >38 ๐C with at least two of the 

following signs/symptoms: sore throat, cough, runny nose, myalgia (muscle pain). 

Currently, thresholds are set for ILI outbreak declaration, that is based on 

historical average numbers of cases reported per camp per week. Currently, ILI in 

health care workers is not specifically tracked. 

For the purposes of using ILI surveillance for COVID-19 detection, the following 

standard threshold has been set for reporting and investigation in the shelters by 

MOPH: If above weekly ILI threshold, 10% of ILI cases will be randomly 
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selected for COVID-19 test. As an example, if the ILI threshold in a given week 

is 45 cases and there are 50 reported ILI cases, 5 cases will be randomly selected 

for testing. Nasopharyngeal swabs will be collected and tested for COVID-19. 

Probable: PUI with positive result from SARS-CoV-2 antigen test kit (ATK), 

where RT-PCR has not been performed. 

Confirmed: PUI with positive result from SARS-CoV-2 RT-PCR from 

laboratory that has been certified by Department of Medical Sciences or from 

sequencing or culture. (List of certified laboratories for COVID-19 test as of 

August 4th, 2021: 

https://service.dmsc.moph.go.th/labscovid19/backend/uploads/20210804065806.j

pg, https://service.dmsc.moph.go.th/labscovid19/). 

Asymptomatic infection: Person with positive result from SARS-CoV-2 RT-

PCR from laboratory that has been certified by Department of Medical Sciences 

or from sequencing or culture but without and signs or symptoms. 

ii. Enhanced Surveillance 

Patients meeting the CCSDPT Health Information System case definition for Influenza-

Like Illness (ILI) and a proportion of patients meeting case definition for Acute 

Respiratory Infection (ARI) will be offered COVID-19 testing. These patients will be 

identified as part of routine ARI/ILI surveillance in the camps. For patients meeting the 

ILI or ARI case definition, they will be encouraged to self-isolate at home while having 

symptoms and there will not be any contact tracing. 

Depending on the overall number of patients with ILI/ARI diagnosed per week, a random 

proportion of at least 10% of patients with ARI may be selected, based on the total 

number of patients with ARI presenting to the clinic in a given day (or period of 2 days if 

fewer than 10 persons with ARI are seen at the clinic per day). The rationale for selecting 

10% of ARI patients is because generally the clinics see a large number of patients 

meeting these criteria, and so it would be impractical to test all patients. Logbook 

selection process for 10% of ARI patients: Every 10th patient diagnosed with ARI as 

written in the clinic logbook will be selected for COVID-19 testing. However, during the 
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surge of cases in the province where the camps are located, 100% of ILI/ARI diagnosed 

patients should be tested for COVID-19 either by antigen test kits (ATK) or RT-PCR. 

According to the 2019 HIS Case Definitions (UNHCR), ILI and ARI are defined as 

follows. Please note that ARI includes both Upper and Lower Respiratory Tract 

Infections (URTI and LRTI, respectively): 

1. Influenza-Like Illness (ILI): Adult or child with temperature ≥38°C or 

subjective fever; and cough or sore throat or runny nose; and does not meet 

criteria for Lower Respiratory Tract Infection (LRTI) or person under 

investigation 

2. Upper Respiratory Tract Infection (URTI): Adult or child with cough/cold 

(non-pneumonia) with running nose, cough, and low-grade fever. 

3. Lower Respiratory Tract Infection (LRTI) in ages 5 years or older with 

temperature ≥38°C or subjective fever; and cough or sore throat; and breathing 

rate >20 breaths per minute 

iii. Surveillance during resettlement medical exams 

Displaced persons who are scheduled to travel from the camps to the International 

Organization for Migration (IOM) clinic for resettlement medical examinations and other 

similar activities will continue to be monitored for illness as follows. Prior to leaving the 

camp, IOM staff will perform exit screening by taking the person’s temperature and 

verifying that they do not have any symptoms of COVID-19 through oral report. While 

the person is away from the camp, each day the temperature and symptoms will be 

similarly checked. 

a. If a person outside of the camp for resettlement develops an illness consistent 

with the case definitions for PUI, IOM will communicate to the Health NGO at 

the camp about the illness and to the Mae Sot DHO using MOPH’s Novelcorona 

2 Form. Mae Sot DHO will likely accept the PUI for referral and testing. When 

referral is not available, IOM will isolate the PUI patient at a dedicated isolation 

facility, collect a naso-pharyngeal (NP) specimen for SARS-CoV-2 RT-PCR 

testing, and monitor the patient daily. 
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(i) If the test result is positive, IOM will inform Health NGO and DHO 

immediately once the result is known, and refer to the patient to district 

health facility as per MOPH guideline. 

(ii) If the test is negative, IOM will inform Health NGO and DHO within 

three hours, and the relevant parties will negotiate a plan for patient care 

appropriate for the situation on a case-by-case basis. 

b. If the ill person meets the case definition for ILI or ARI, IOM will notify the 

Health NGO at the camp about the illness, isolate the patient, and collect an NP 

specimen for SARS-CoV-2 RT-PCR testing as part of enhanced surveillance. 

Once a negative test result has been obtained and patient symptoms have 

improved, IOM will coordinate with Health NGO for the patient’s return to the 

camp and for further follow-up as needed. 

iv. Community Based Surveillance: 

NGOs administer additional surveillance outside of the healthcare facilities by volunteer 

community members, and healthcare staff, who will observe for symptoms of COVID-

19, advise on prevention and sanitation measures, and refer for care. 

v. Case Reporting to Surveillance: 

a. PUI Reporting: PUIs who meet the MOPH Scenario 2.1, 2.2, 3, or 4 Case 

Definitions will be reported to the District Health Office, who will then contact 

the Provincial Health Office, and PHO will notify the regional Office of Disease 

Prevention and Control (ODPC) according to guidelines on the DDC Web site 

(Appendix Figure). DHO will generate a ‘patient ID number’ for each confirmed 

case and then upload data online for specimen collection and COVID-19 lab test 

(see diagram below). In the case where laboratory testing is unavailable, the DHO 

will still be made aware that laboratory testing is pending but the specimen will 

instead be sent to a non-MOPH laboratory. 

If a patient is outside of the camp at the time that the PUI case definition is met 

(i.e., diagnosed by IOM during resettlement examination), IOM will notify the 
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district health office and the Health NGO. The Health NGO will then notify the 

camp’s district health office. 

In the weekly OAF reporting, cases that meet with criteria in PUI case definition 

will be reported under Severe Atypical Pneumonia category of “Alert based on 

absolute value” and mention PUI COVID-19 in parenthesis next to the Severe 

Atypical Pneumonia. Case line listing is mandatory to fill out in the relevant 

section of the OAF. The special OAF is sent to relevant government health 

officials and stakeholders not later than 3 hours from the time of detection of the 

case. 

b. Confirmed case reporting: Coordination with the DHO and PHO is needed for 

all reports of confirmed cases (including asymptomatic infection), to ensure that 

the case is only reported once. Any laboratory confirmed cases will be reported in 

the OAF under the severe atypical pneumonia disease category and mentioned 

clearly as Confirmed COVID-19 in parenthesis as mentioned above. The HIS 

surveillance focal person in the camp would complete the form and share with the 

HIS network as per described reporting procedures, and the case would also be 

included in the Weekly report. In the case where laboratory testing by the MOPH 

laboratory is unavailable for a PUI, the DHO will be made aware that laboratory 

testing is pending and the specimen will instead be sent to a non-MOPH 

laboratory. If the laboratory testing is performed in a non-MOPH laboratory, the 

NGO will immediately notify the laboratory result once it is reported. 

c. If a patient is laboratory confirmed while outside the camp for resettlement 

examination with IOM, IOM will immediately notify the district health office and 

the Health NGO of the positive test results. The Health NGO will then 

immediately notify the camp’s district health office. 

3. Care Provision 

i. Temporary isolation at NGO facilities—PUIs will be immediately isolated when they 

are identified. Patients presenting with ILI symptoms will also be separated from other 

patients to the extent possible. NGOs have limited temporary isolation capacity, for initial 

patient holding while referral is pending. To the greatest extent possible, NGO facilities 
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in-camp should not be considered the primary location to provide care for COVID-19 

patients, due to limitations of infection control and potential for severe complications of 

the patients. 

ii. Referral to MOPH facilities—As per MOPH guidelines and depending on local 

guidance, PUIs meeting the criteria for severe pneumonia or lower respiratory tract 

infection (MOPH Scenario 3) will be referred and isolated while test results are pending. 

Patients with milder symptoms may also be referred for isolation and testing, especially if 

they have a travel history to a high-incidence area or are a high-risk contact of a 

confirmed case (MOPH Scenario 2.1). The referral management will be discussed on 

case by case basis with the responsible staff at the district level. NGOs will request 

referral at the time of reporting to the District Health Office/receiving hospital and 

transfer patient information as per routine procedures for referral. The district health 

facility is the primary location for referral. Referrals to other districts are only done in 

special circumstances. 

Confirmed cases from shelters may be referred for treatment at local government 

hospital. However, waiting time may vary which depends on the capacity and availability 

of the hospital at that time. Temporary shelters should prepare suitable isolation rooms 

for patients and close contacts when referral cannot be arranged. In the case that district 

isolation capacity is overwhelmed, NGOs provide in the camp at the isolated area by 

working with local authority to set up temporary isolation area in addition to existing 

facility. 

4. Laboratory Testing 

i. Testing at MOPH network laboratories. Testing of PUIs who have been referred to a 

district hospital or patients with ILI/ARI at the camp clinic will be routed through the 

Province or District hospital laboratory network. Specimens will be collected, stored, and 

transported as per hospital procedures. Positive results will be reported by the laboratory 

through the MOPH network to the District hospital, and the result will be communicated 

to the NGO by the District Health Official. 

ii. As per MOPH Department of Medical Sciences requirements, aggregate counts of 

specimens tested in the following categories must be provided by the laboratories: PUIs, 
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Contacts, SQ/ASQ, and Sentinel Surveillance. Testing in the camps will be reported to 

the laboratories as follows: 

a. PUIs—patients meeting PUI case definition 

b. Contacts—patients meeting close contact definition 

c. SQ/ASQ—people in travel quarantine who are tested 

d. Sentinel Surveillance—people with ARI or ILI being tested as part of enhanced 

surveillance 

iii. Testing at non-MOPH network laboratories. Testing of PUIs or patients with ILI who 

have not been referred to a district hospital (either because they do not meet criteria for 

referral or referral is not available) may be tested by a laboratory outside of the MOPH 

network. Specimen collection in the camp, storage, and transportation will follow SMRU 

and/or TUC specifications. As per request, a Novelcorona 2 form and an SMRU 

Microbiology or CDC COVID-19 specimen shipment form will be completed for each 

patient and submitted to the laboratory. 

iv. Positive RT-PCR laboratory results by a non-MOPH laboratory will be reported first 

to the Provincial Health Office by the laboratory, and then the laboratory will directly 

contact the designated NGO point of contact. The NGO will and immediately send the 

Novelcorona 2 Form to PHO, DHO and stakeholders. If negative, IRC will report in the 

weekly outbreak alert form (OAF) and distribute to stakeholders as usual. 

v. Inconclusive RT-PCR results occur on occasion when one RNA target is detected and 

another RNA target is not detected. This can happen when a patient has very small 

quantities of viral RNA or can result from laboratory error. The recommendation is for an 

additional specimen to be collected and for RT-PCR to be repeated. While awaiting a 

repeat test result, the patient should be treated as highly likely of being a true positive 

result—isolate and consider starting contact tracing. The repeat RT-PCR test result 

should be treated as the final result, as long as it is not inconclusive. Therefore, if the 

repeat RT-PCR test is negative, the patient will be not considered a case any longer and 

will not be reported as a case. If the repeat RT-PCR test is positive, the patient will be 



 

Page 12 of 19 

considered a confirmed case. If the repeat RT-PCR test is inconclusive, another specimen 

should be collected and tested until a final conclusive result can be obtained. 

vi. Antigen test considerations: Antigen test kits (ATK) may be used in certain settings 

in the refugee camp setting. These tests however must be treated with caution because 

they are not as sensitive (there can be false-negative results) and are not as specific (there 

can be false-positive results. Generally, false-negative results are most commonly 

encountered. 

Antigen tests can be used effectively in the following scenarios: 

- Testing a highly suspect PUI or high risk contact, where a positive result can lead to 

immediate isolation while RT-PCR results are pending (ie, reducing exposure risk of 

other people) 

- Screening purposes when an outbreak has already been detected in the general camp 

community, such as screening before medical processing, active case finding, or contact 

tracing 

RT-PCR testing is preferred for testing in the following situations: 

- Sentinel surveillance when an outbreak has not been detected in the general camp 

community, to reduce the risk of false positives from ATK 

- Contact tracing when the contact is potentially infectious and in contact with others 

Following up antigen testing with RT-PCR is a good strategy to also reduce inaccurate 

test results, and PCR testing should be sought in the following situations: 

- A patient with symptoms and known exposure tests negative by antigen test 

- A patient with no symptoms and no known exposure tests positive by antigen test 

Thai MOPH guidelines advise that all patients with antigen-positive test results should be 

confirmed by RT-PCR, and their case status is considered “probable” until RT-PCR result. (List 

of ATK approved by Thai FDA: 

https://www.fda.moph.go.th/sites/Medical/SitePages/test_kit_covid19.aspx) 

vii. For high-risk contacts of cases, MOPH recommendations are to have a specimen 

collected for RT-PCR testing at day 5 after last contact with a confirmed case to facilitate early 
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detection, if they have not developed symptoms before this time. Symptoms will be assessed by 

the NGO contact tracing teams and specimens collected to follow this scheme. 

viii. Healthcare workers who have been providing care for COVID-19 cases without 

appropriate PPE will be classified as high-risk contact. They will have to do self-quarantine for 

14 days and nasopharyngeal swab should be collected for COVID-19 testing at day 5 after last 

contact regardless of their symptoms. 

5. Case Investigation 

As soon as a PUI is identified, NGO investigation teams will lead the process of 

interviewing the PUI and identifying contacts, with assistance provided by District Health 

Office. 

Investigation teams will interview PUI (using Novelcorona 2 form) and relatives for: 

• Travel history from countries [or parts of Thailand] with ongoing outbreaks or contact 

with persons who had travel history outside of the camp. 

• For PUI without travel history, ask about recent healthcare visits or exposure to known 

COVID-19 cases within 14 days before onset. 

• Other exposures such as contact with other patients (type, duration and frequency of 

activities) within 14 days before onset. 

For each close contact identified, a Close Contact Identification form will be completed 

and all identified contacts will be listed on a contact listing form. This list will be used as the 

basis for contact tracing. 

Close contact definition: an individual who had been with confirmed cases either during 

14 days before symptom onset, or from the date of onset until the patient was isolated. 

High risk close contacts are persons who had any of the following exposures: 

• Talked to patient within 1 m for more than 5 minutes or exposed to cough/sneeze from 

patient while not wearing PPE according to standard precautions 

• Stay in closed area with patient without good ventilation such as air-conditioned bus, 

room or being close to patient within 1 m for more than 15 minutes without protective 

equipment. 
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• Family members, relatives or caregivers for symptomatic COVID-19 patients 

• Live in the same house with COVID-19 patients 

• Meet with symptomatic COVID-19 patient and history of exposure to respiratory 

excretion or cough/sneeze from patient. 

• Healthcare workers without appropriate PPE 

• Other patients (with other medical conditions) who are/were hospitalized during the 

same period as, in the same room as, in the same row as the COVID-19 case, and visitors of 

those patients who visited the patients when the COVID-19 case had yet to be moved to an 

isolation room. 

• Laboratory staff who did not wear PPE according to standard precautions while handing 

and processing clinical specimens collected from COVID-19 case. 

• Students or co-workers include close friends who were interacting or mingling with 

symptomatic COVID-19 case; AND who may have been exposed to respiratory secretions, 

cough, sneeze from COVID-19 case 

• Individuals who live in the same community as COVID-19 case or in another 

community, AND who have been exposed to respiratory secretions, cough, sneeze of the case 

• Passengers who were exposed to respiratory secretions, cough, or sneeze from the case 

• Co-travelers in the same group as the case, passengers in the same tour group 

• Passengers on board the same flight as the case (in the same row as the case, and in the 

immediate 2 front and back rows) where masks were not worn for >5 minutes. 

• Passengers on the same bus. In case of larger vehicle, e.g., train or double-decker buses 

or ferries, limit to only passengers within the same compartment or section where masks were 

not worn for >5 minutes 

• All drivers and attendants, except for flights, include only crew in the same section of 

the plane where the case was seated, where masks were not worn for >5 minutes 

Low risk close contact 
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• Hospital staff, laboratory staff, whose job is related to COVID-19 case, or visitors of 

hospitalized patient, who were wearing PPE according to standard precautions. 

• Students or co-workers who are in the same class/room/department as symptomatic 

COVID-19 case who do not meet the definition of high-risk close contact. 

• Individuals who live in the same community as COVID-19 case and were found to be 

interacting with symptomatic case of COVID-19 within one-meter distance. 

• All passengers in the same vehicle as the confirmed case who do not meet the criteria of 

high-risk contacts. Remark: In case of larger vehicle, e.g., train or double-decker buses or ferries, 

limit to only passengers within the same compartment or section. 

6. Contact Tracing 

Contact tracing and quarantine of high-risk contacts will begin before laboratory 

confirmation of PUIs because it is anticipated that there may be delays in receiving laboratory 

test results. When laboratory results show that the PUI does not have COVID-19, then the 

quarantine and contact tracing for these persons will discontinue. NGOs will oversee monitoring 

of high risk contacts and administer a 14 day quarantine. In the event that a contact develops 

symptoms and becomes a PUI, NGOs will immediately report the PUI, place into temporary 

isolation, and contact with the responsible staff at the district level for further management. 

NGOs will also advise social distancing and self-monitoring, reporting of symptoms, and ensure 

use of face masks for all low-risk contacts. 

Management of high risk close contact 

• Quarantine for 14 days from the day of last contact with patient at the specified area. 

• Designated staff check for symptoms and body temperature every day 

• If resources allow, specimen collection and test at 5 days after last exposure, and retest 

7 days after first test. 

Management of low risk close contact 

• Resume normal life activity. Avoid crowded area. Perform self-monitoring for 14 days 

from the day of last contact with patient. 
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• If develop fever or respiratory symptom, notify health officer immediately for specimen 

collection. Monitor sign and symptom, body temperature as high-risk contact. 

7. Quarantine 

i. Persons with a History of Travel In accordance with MOPH quarantine requirements, 

all persons with travel history outside of Thailand in the last 14 days will be subject to 

quarantine and testing. Additionally, camp residents with travel history to a province 

within Thailand that has reported COVID-19 cases in the past 14 days will also be 

subject to quarantine and testing. 

ii. Criteria should be clearly communicated to all camp residents, camp staff, and District 

and Province Health Officials. Guidance will be administered by the NGO and the 

quarantine will be overseen by camp committee or camp commander, with the option of 

the community/camp providing quarantine facilities if the contact’s household is not 

suitable for home quarantine. Camp committees will also ensure that persons under home 

quarantine will have necessary supplies available to ensure compliance. 

Given the constraints in the camp setting and the lag time to transport specimens and 

receive laboratory results, this schedule will be adjusted so that specimens will be 

collected from persons two times during quarantine—first specimen on day 0–6, and 

second specimen on day 7–10. All persons in quarantine will also be observed daily for 

symptoms of COVID-19 and will be tested if they meet PUI criteria as previously 

described. 

Quarantine facilities in the camp setting are also constrained in terms of space, and so 

individual rooms and bathrooms may not always be available for use. As such, Thai 

MOPH guidance for “Organizational Quarantine” (published September 8 2020) includes 

the following standards: If individual housing is impossible, limit to no more than 10 

persons per room, with 1.5–2 m between beds, plus wearing masks all the time (except 

while asleep), social distancing, frequent handwashing, and avoid talking to others or 

gathering in group. If confirmed case is found: 

o refer confirmed case to paired hospital 
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o quarantine all close contacts for at least 14 days, from the day of last known 

contact or lab confirmation 

o halt all activities among high risk contact, quarantine individually or deport to 

country of origin 

iii. Contacts with High Risk Exposure to PUIs where laboratory testing is pending 

and laboratory confirmed COVID-19 Cases—Due to high likelihood of high risk contacts 

developing COVID-19 and difficulties with administering self-quarantine, ideally quarantine 

facilities will be provided by the NGOs or by Camp commanders or shelter resident leaders with 

technical guidance from Health NGOs with adequate social distancing and daily direct follow up 

to observe for symptoms. In some situations, home quarantine may be necessary for contacts of 

PUIs or confirmed cases due to unavailability of separate facilities. If home quarantine, health 

volunteer or designated staff should visit those high risk contact every day to monitor their 

temperature and symptoms. 

iv. Healthcare workers providing care to COVID-19 Cases—NGOs may institute a 

rotation schedule for their healthcare worker staff who are providing care to COVID-19 cases, 

where they live separately from their families for a designated “shift” while they are actively 

providing care, and afterward follow a 14-day quarantine period before returning to their 

households to avoid exposure to non-healthcare worker family members. 

8. Conclusion of the Outbreak 

It is an indication that an outbreak may be ending when it has been longer than one 

incubation period (14 days) since the last case was confirmed. Surveillance and contact tracing 

activities will continue for an additional incubation period from this point until it has been 28 

days from the last confirmed case. At this time, the outbreak will be considered closed. 
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Appendix Figure. Reporting schemes for PUIs in temporary shelters for displaced persons, Thailand–

Myanmar border, 2020–2021. If laboratory testing is unavailable, the DHO will still be made aware that 

laboratory testing is pending, but the specimen will instead be sent to a non-MOPH laboratory. If the 

laboratory for PUI is done in a non-MOPH laboratory, the NGO will immediately notify the laboratory result 

once it is reported. DDC, Department of Disease Control; MOPH, Ministry of Public Health; NGO, 

nongovernmental organization; ODPC, Office of Disease Prevention and Control; PUI, Person Under 

Investigation; SAT, Situation Awareness Team. 
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